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). VB1 and VB2 states derive from HOMO orbitals of single C8-BTBT molecules. Only the orbitals from the four atoms including two S (S1 and S2) and two C atoms (C0) in C8-BTBT molecule involved in hybridizations. In 1L C8-BTBT, two intermolecular bonding states (1LVB1 and 1LVB2) were formed with wave function overlap of two adjacent molecules through S1-C0-S2 and S1-S2--S1-S2 interactions as shown in (a) and (b), respectively. 1LVB1 and 1LVB2 states are both bonding states and share a very small energy difference (0.02 eV). In 2L C8-BTBT, 2LVB2 (d) is a bonding state with the wave function overlap of S1-C0-S2, which is similar with that of 1LVB1. However, for 2LVB1 (c), the stand-up configuration of 2L results in the p orbitals of the S atoms of two adjacent molecules parallel approaching, which leads to the orbitals repulsing each other, but not hybridizing into bonding states.
Localized 2LVB1 state develops a ~0.5 eV higher energy level with 2LVB2 (bonding states). 10, 15, 20 and 25 minutes, respectively. We found that graphene became discontinuous if we exposed them in UVO for more than 20 minutes. The 20-minute sample showed the best contact with C8-BTBT. The SB height as a function of Vg derived from (d).
